The search for ways to reduce the Chernobyl radiocesium trace in agriculture has been a relevant task in Kaluga Region for many decades.
Introduction
The Chernobyl accident led to radionuclide contamination of huge territories, including 10 areas of Kaluga Region and, in particular Hvastovichsky, Zhizdrinsky and Ulyanovsk districts that require continuous monitoring. The main land pollutant in the region is caesium-137 of the Chernobyl trace, which represents a certain biodanger to the region. According to the law of ten physical half-life periods, full rehabilitation of 137 Cs polluted lands will require 250--300 years. Therefore, the problem of receiving``clean'' agricultural products satisfying radio environmental standards established by SANPIN-2.3.2.1078-01, as well as reducing radiation doses of public exposure is still particularly acute for this region [1--3].
Problem Statement
Special protective measures subsidized from the federal budget made it possible to stabilize the radiation situation in polluted territories. In this regard personal subsidiary farms (PSF) remained``unprotected'' due to the lack of organized counter-measures at personal plots and small pastures for cattle grazing [4--6] . Hence, there is a need to search for cheap protective measures available to the population of polluted territories aimed to reduce the content of radiocesium in PSF products, to increase environmental safety and economic attractiveness in the market [7--9] .
The purpose of the study was to analyze the dynamics of natural change of specific activity in herbage, alluvial soil, cattle milk and to develop measures to reduce the content of radiocesium in PSF products in radioactively contaminated territories of Kaluga Region due to the use of local resources.
Materials and Methods
The research work regarding this problem was carried out during 1997--2016 at APC Radiocesium content in yield was defined by express method according to γ-radiation using RUB-6 gamma spectrometric radiometer. Earlier studies illustrate significant influence of specific activity of herbage on the level of milk contamination ( Fig. 2 and 3 ).
Results and Discussion
According to obtained data, there is an increase of radionuclide binding by soil through time intervals of 5 years and, respectively the reduction of the contamination level of hay from a natural meadow and milk. The period of half reduction of the contamination level of primary bioproducts of this natural meadow is about 7--8 years. In this case the reduction is mainly caused by the strength of radionuclide binding by soil and (to a lesser extent) by physical disintegration of 137 Cs. The calculations showed lack of radionuclide removal from top horizons during the study [10] .
The given examples justify the search for safe economic use of natural meadows as hayfields and pastures, as well as personal subsidiary garden soils. While solving the problems of net production from personal subsidiary plots and agricultural industry in general we conducted long-term study of the influence of tripolite and activated sludge on radionuclide intake by potatoes crops and gramma grass. 2). According to us, the radio meliorative effect of AS and GT in products of personal subsidiary plots is reached due to such processes as effect of``dilution'', increase in 137 Cs sorption by soils and ameliorants, as well as partial blocking of the absorption mechanism of this radionuclide by the root systems of plants due to available chemical analogs in these complex ameliorants.
Conclusion
The study of the dynamics of natural change of specific activity of meadow grass, alluvial soil and cattle milk made it possible to establish a half reduction period of bioproducts contamination within 7--8 years caused by stronger binding and physical disintegration of radiocesium. Seasonal dynamics of radiocesium reduciton in hay of a meadow ecosystem and cow milk of personal subsidiary plots from April to July of the vegetative period is established.
Long-term field studies made it possible to establish that local resources such as activated sludge and ground tripolite are key in increasing the productivity of potatoes and hay of gramma grass in personal subsidiary plots and reducing radiocesium content by 1.8--2.8 times. Therefore, AS and GT can be recommended as an available method of increasing radio environmental safety of farm products in radioactively contaminated territory of Kaluga Region after the Chernobyl accident.
